(is> B*mm (j d 



(12) & 



(51)lnt.Cl. 6 
GO 9 G 3/36 
G0 2F 1/133 



mam 



5 5 0 



* (A) 



(ii)ftftta«&Bi#*§ 
#i»¥U- 119746 

(43) 0 m&l 1 ^ (1999) 4 £30 B 



F I 

C 0 9 G 3/36 
C 0 2 F 1/133 



5 ii 0 



(21) tBi 

(22) t!',KB 



^¥9-287154 
¥/£9*p(1997)10/!20B 



^2E«* liMwScS OL (£ 13 K) 



(71) tfj§5A 000002369 

JfcStf&fm&KB&rit 2 TB 4# 1 

(72) 2gHJ§# S # ■(£ 

SI?!tiSi*mASi3T@3§b^ -b^fn 

(74)«ax #m± (^2^) 



(54) im<DZm JBftSB. **^ira£tftt?tt8 
(57) [g&J 

f j 7 d v 7 ( h -/ h ? n ••/ ;dc, ^ o ••/ 7 d-f-c 
L X 1 -C L X 4 * ) 0)9 4 % > Ximg gMK(<fr ~ 

-r-9 mmwk ( m^-ei* ) t n—<r> 1 c .» r ±tz 

Iti L tz I ayrth I, i]*i>$ 2 6 ti . ? a v 7 ff-Sf o S 

c 1 ht^ztizji^xmm^m (fi^rs 

2 7 £ilja-*-si$ISI ) r Itil L . -f OtHHSJRtf 

^n-y^g-f OSC I £#^> h L . 7 3-^2 311: 
il£ f3- Kf* £ t (C J: t#l«?n -y 7 ff^-^i 
b£ t S i£g £• ft^fc J: -? T -r- ? mB®m&& x vy 

s -0B 2 7 ass«m#x ft-r* t . %<nmti * > 
* 2 2V)mmzwM*i\. G&wuvtwfrsutL 




I 1 ) 



t . I5I£t- * (t^i: Mie^fi^^^t-^^ l 

'J 77-1£(C|£lt£>ii. 4fJ5tl.^S(i^iRt0r5E 
tf)7g£fIW#§£ $it& btflL-^T- 9 fl# **7>t- 

Bt5t(7) 7 d ■» 7 II^(c|5]Sfl l T huIBt- 7 fi# £ mE-r 

- 9 amizmtz t- 7 ^heiwhis t . 

WE J r s -^JMHB0HW)> i Sr< 4: t-»^)0»&tWgf 
1,7*5-111854:, 

fjalE7" 5 -@SK)il5EB§^2: ilK L . 

4$> /*■ sunt s> ?$mm t zm* & z 
[ hot 2 ] mil?- 9 mmsm&to x xtmu? $ - 

[ 11*11 3 ] flier- 7 |f«lfl]S&{ ± . ?J) ft# 2r W 

> 714 > .* 7 t . Z<T)> 7 14 > X 7 7># 

7*5^3: If I . 
mrld:^' 5— 0S&ti: . fllfi> 7 14 > 7. 77).'KK h 1 1 
&'jtvMnt Z0)<&h\% ! %Qy9 A 5 > /Ci^t >TS'JiM 
3ii6*>f /£?4:*^tSi&*ii&C > SrHRi: 

^k . MieT-.7(i^iib.^t?.M^^S(i-?i* 

. Mifir- 7 ft-^IS 4: Mie^ft-tlfc^x^tc^tD L 

■C-7 h f 77t(-ISIt^il. ttl&t -2.^(I-tl?a2PJT.7E 

waESWRtt 5ft* 1 w&t& t- 7 (i-taw r- 

7 fi#* f «lfe?ii Mii* ft (it &&^3£E 2:1 El!) t 
6W»llIB , C*o"C. 

mfc<n9*;9m^zmmi xmu?-9m%nfct 

I ~t — 7 (I^ISUC ffcfc-f 4 t - 7i«« - 

i^sajgL^affi^iac^i >xmi? a ■•/ 7 ft 

-f 5 > /iJBS-T &^>f S> ^"ilUMOSS 4: Srflrdt h •- 
fcSftSfc-f &IBIlJlIlft. 

[ Ht$3 5 ] mU?- 7 ll-tacit L X T 0 * * - > 

V ¥?- 9 k. . v 7 14 > 7. 9<7)&&<7)&l)^< 7 rt 
A 5 > 7Xi OMP^ilSX-f :/fri L 

flifiegffii^iaiajEiHiKti. me^ 7 14 >x 7^7.^(1 

muT-9mz%ina*iitz7 \i ^rx-^n&^mxh t 
x-mmmummmffit ixmfeti z. t wmtt 



&m$.w.4um?Mm®$%* 

i it**! 6 ] mu?- 9 mmmmm x imur «j + 
%%^f3umommm%, 

[ 11*11 7 ] fl*il 1 5:^ L 6 oMtxfiHzUmvm® 
[ HWiiH S 3 ll*iP. 7 KiW>«wSSitS*-f 4 - k r 

[0001] 

Mf&nm* twos km *mm. m&Tixrvj 
izm^xwM^Mimu . z^mmmmzx vrnfflzn 
h$&mMt5 x califs (cpgt h , 

c 0 0 0 2] 

v a-'l "CA 0 i i7!a B B -' 7 0 -v 7 10 4;. 9 A S > 7" 
@5§7"n y 7 2 0 4:. -r- 7 Wf 7'n ••/ 7 3 0 4: -A'^ffl 
IS $ i XX \ '> S , 7*n ••/ 7 2 0 ^ 3 0 U . R-iO ICf 
7 4 ±(CffM$il"Ci>&, 

[00 0 3]7^S> fWk-fv ■■> 7 2 Oi± . «■«"£*(* 

1 , 7-9 ?aa7*o -/ 7 3 0 tf)|*|3MZ*>ir >"C . 3 2(iffl 
gPf3HlSSt'*.)0 . -S^®(f.(|-tD a t atfKDZix 
ht. ciiSrNffl (H^7;)f5iK-(±N = 6 ) 7)B(f : J r-7 
D at a l-6fc8WBLaS^1"i. Bfttt^D a 

t a*NffltcRiJB-rsa*(i. aj*-r**>r/i*-A 

H XA * 1 0 6a-frirU*TFTl 14 7) 7 - 
XtlClIr- 7 (f-^-r EHJPt ^^r^: < 1" S •- 1 
IzX*). Vsr/ifr—n VtermtiXltMik-tii 1 l 67) 
ft©* IE1 * 51 R t ■& tltf>X'fo 4". 
[ 0 0 0 4 ] . 3 4 (±ti1g • Ri£0!§t\t) 0 - W$ 
-r-7Da t a 1—6^)0 t>RK**«eW5:t^)*Rlc$ 
-fr. LA'S ^ il^iitf:-r— 7 D a t a 1 — 

tCfiS t -C . -*¥^tJWH*> 4 v H ••/ h 7 a v 7 HfiB 

[ 0 0 0 5 ] | B 9 B '^-'l 7'o v 7.1 0C*3^"»T(±. 134 
mumzi'^X^'n izWM ZixtimWM&tm® l 

10 a. b. c. t , Cil'b 4: HSI" l> ^[oKcfe o 

•C WCS?( $iifc«ftO-r ; -^ 112a. b . 

c . h 5r^r 10 0 i. , 

[0006] atr-^aE(t#ia notf-^ \mm 1 
i2a. b . c . ■ 7)^.^*»EL-c, h u 7 7. 

^Cii3R* J ffM$itT ^(I#^l 1 

Oa. b, c. C^-hmffi^lSa^il. r-7ft 

1 12 a, b, c , ICV— .7,HEffiA*fi$£3il£ 



• ^ ID 41 111Q7dRA I •> 



( 3) 



WA¥ 11-119 7 4 6 



T F T ' 1 1 4 1 . T F T 1 .1 4 0) F F -f >*&Ctt&3 

•t(cj: 0. if! a a a-t/L l 1 6 ill., 
[ 0 0 0 7 ] £i> . ' it (i . ±ji L tz t- 9 Iff- 

tft. itSElI^S. T FT. g^ti, fcjtfftftgftftf 

zix&#5zmA (mmw nmmzftoxMfo* 

f£*ill>, 

[ o o o s i io6a. b . c , um?m&±.izB 

0. &7-'-9H%&l 1 2tz*flELTIft(t<5><i. pJtte^ 
*-'l FfI^*&*iU>: . *aB*j£Kt>ft&H»T 
-^Datal- 6 £>«E F </L r WZt h t- 7 fl^ 

if : i i 2taj*-*-6. 

[ 0 0 0 9 ] 10 4 lt*r> 7>l ifr-H VXA •■/ * 1 0 6 

a. b. c, T%mw\\mi^-9mmmkx% 

0 . m^UBzm^ilX . B(#;-r-7 D a t a 1 - 
6(C|sIMgLT#-f >? H ft— H -f^hl 06a. 

b. c c±e*--/i v\mz[mt& mmm 

€£IMESKlBlft'C& D . 1 1 0 a . t> . 

c iznix^im?m<m%tz>* 

[ooio] zzx\ ^m^m^iitz^m^m 

1 io a. b. c itz y- hnm^mmiix^i 

TFTl 14 li* > 1- ... * I T. t- ? (I-tIS 

1 12a. b. c. m®iT-?t>Wiil*ilX^& 

t . Kr-^IS-f-*6tV-^TO* t JSaSii.-C^4TF 
Tl 1 4^fKT(mSft#7t«*ii&, t^*)^. t£ 

^iiieiw i o 5 izi.tmw&£ tT—rmmmz 

1 04tiS+T^t^3c*t:*fJE-rsjRiF H -t/l 1 1 
b^lJiUCtC^I,, 17 0(i7*U*A— 
S/fflHTAO. #r-4'lt#ail 12a. b. c. 

M^mmmi ix. wz § tix mm 

lz x- 9 II * i i& 4 -e^iatc . ^t'- 7 ft -fit 

(2 TFTl 7 0 a . b. c. HLt/'JH-v 

[0011] /U i;0H 1 7 0(±. *?«R_Lfc: 

7' 'J >' • 7 < $ > /ff-^P R rgffT . TFTl 

7 0a, b. c £ftlT*-f-*«-»t|l 12a. 

b . c (C'Uwl *M>nM*&*it|. 7 - .j ^ _ i/fg£ 

e v p tittle r- 7 mmizq}mtiz>7-?m^cr> 

Sttfc ISMEtttf>*El::ift5£$ii. ^tiSftfc-t^ffitt 



[0012] T-^iBisasiiiK 1 o 4 nmmtm 

5 r#B?.L imtl , I2t-i^ >T 1 2 0. 1 30. 1 4 
0 . 1 5 0 lii> 7 F F VX9Xh 0.06 (Z^tftil^ 
A^Jd-^D X*»wJl<3 > 7 >"7 ; y tfttt$itS ; i 
Ct. Ai] fl-t D XW . 06 (c^-fjl 0 . F ■» I- 7 n ••/ 
7DCiO rs j fflMlzm^X 'H* U^/H25r4«-^f 
*4. 4^. 7n v7(I^CLXl-CLX4(±. 
F ••/ 1- 7 o -v 7 D Ccr> r s j f^jgaB**L . 7 o 7 
ft-tC L X 2 - C L X 4 (i . 7 n ■» 7 ft L X 1 
IX. F -y F7o /7DCiO r l j Jlt(j, r 2 j Jf] 

[ 0 0 13] @5(CM') . > 7 h F >77 1 20Cfcv > 

1 2 1 afi7o -/7 F i > '<-?X'fo 0 . 
*Afl«is J:tfll!WA:*J»C(i. Atift^-D Xfc J: 
Xf 9u-,9 fl-^C L X 1 $ ill. , lot, 7o ••/ 
7 F -f >.'<-7 1 2 1 ac7)ttltift^-{±. 7^fl^DXt3 

O ••/ 7 ft#C L X 1 tfmz 'H* 
W± ' L ' IKHIZ**). ?07?(|fCLXl^ 

• L ' F </L -C&i^JSfflU' W >f > t'-7"> ^«SSK 

[0014] #(C. 1 2 1 bii-f >.^'-7T'ct)0 . 7o 
••/ 7 V4> ><-9 1 2 1 a^ai^fi^$-RI£-ri., Mo 
T . AiJll-f-D XHXU'9 o •■/ 7 fl^C L X 1 *>4±<C 

'H' LOlX\b&¥fflWl£. A >'<-9 1 2 1 b<7Jtti 
^Jfi-tti 'H' u^/Kc^r6. J>:(c. l 2 1 c(i7o-v 

7 f-t > A-7-c-Ao . znmxumzte-i >><-? 
1 2 1 hc?)ti$jnmmm*ti. wwA^atu^o.* 

7fl¥- C L X 1 { C L X 1 <0Rlc(i# ) 

[ 0 0 15] \itr>X . 7 o v 7 fl^C L X 1 1> i ^7.i] 
(f-§-DX*i'4±(c 'H" VKHXhl^mmii. 7n-/7 
FM > ><-9 1 2 1 c £>di*HAM ^ > t-7"> 7>4t^. 

::t;o-v;ifcLxiii 'L' K/itc 

44 . h . ^7)B#£(c^(tS-f > '<-7 1 2 1 bcoajTJfl 
f*>';o.»/ 7 FM >.X-7 1 2 1 ctcj: oTRte^il. 

' L ' K;lc^ttJi]fI^M > 'N-7 1 2 1 b(=ft&3 
ill., CiUciO. 7n -/7fI-?CLX 1// ' L' K 
/IfAI.^IWCfc^Tt . -f >v<-7 1 2 1 b*Ko 

[0016] i^(C . 7 O ••/ 7 (I-t C L X 1 /;>HL»:" ' H ' 
F \,ztc r.tzmtKliit^D X// • L ' UKiUZftZ 
iP h . 7o ••/ 7 F >f > v y l 2 1 a ^JttSi] ft-f (i 

' H 1 K/L 0 . A >> <-7 1 2 1 b 7)ffit)ff 

• L • F </L fc^rft : . f?eoT . > <-7 1 2 1 b OttS 
^Jfi^- (i6ICt)l'tSRl -OUTltit) ti. A 
^ft-tDXt^K^S.. 

[0017] iXC. 1 2 2 a(±7o-v7 FM >.'<-^T' 
AO. *o«#A*»*JJ:WMIIA*«fc«. IfSR 
l-OUTlfci 7 a • / 7 ft -f - C L X 1 <: (ft^ 



ftffi¥ 11-119 7 4 6 



"Ol X'fo ot?n ■ 9 ff-tC L Xl# * L ' U 
I ¥Wimzt5^X . ? n ••/ 7 1> -f > > \— 9 i 2 2 a 
.tlff-^ti "H" U-*U(C$r9. WXim\Vs4 4 > t- 
7"> 7(c&l> , ^l"tiUi\ 7 q .., ? ^>y(_^i2 
2 &frhli7 o y 7 hM > i 2 1 aco&tjff m 

[ 0 0 1 S ] Mz . 12 2 b l£A > y <— 9 . l 2 2 c fi 
?n^H^>.'<-^, i 2 3ali;a y?IM>A- 
?"CI> 9 . # <? -f > <-7 121b. 7 o ••/ 7 h* -f > v \* 
-7 1 2 1 c . [slttfctf i^£ira . fa L . 7 D ■:/ 
7 K < >..a"-7 i 2 1 c&Z&9n-i9 M > '<-;? 1 
2 3adi. 5$n $ il*C l >7 n ••/ 7 \V% CLX1 # 
ffi&*iU>, zixtz* 0 . 4 >/s'-7 l 2 2 b^as^H 
(l6Wol>tSR 1 -0UT2-C«*)-f ) Ut. fl-f- 
SR 1 -0UT1 IZtt IX. 9 a 9 fl^C L X 1 ^ 

[0019] Z<7)£ olz. 9u ,9 hM sfs—9 1 2 1 
a, -f s)\-9\ 2 1 bfcj:r/70v7 sts—9 l 
2 1 c(i>7 M VX9 1 2 O^miSSrffiML . 9 
u-,9 IM >.'<-7 12 2a. A >><—9 l 2 2 bfcj: 
Wd,;n> ;;-^ i 2 2cJ1^2KB*^l&-f 
h, xlX. >7 bh>X9 1 2 0cr>&m>hli. ?J] 
(I^DXr7n-/ 9W&Q L X 1 ^£Jl]$j^oll#3IM 
StffcflWjWB* *iU> C b IZ%& , 

[0020] y7K>,7^i 30. 14 0. 1 

5 o it > 7 h i, v 9. 9 \2ot ^mizmtiz * il . ?o - y 

7 C L X 1 liZtt I X # K -y h 7 O v .7 D C 05 
r 1 J lUffl. r 2 j JUffifc J: If r 3 j SlJfflrtfWtilia** 
/vT-i 7 o -v .7 fl^ C L X 2 - C L X 4 IZ X o XmV) * il 
I. , ~ <m&. > ? h 1 > .X r?l 30. 1 4 0 . 1 50 
^*R«aj*S#U. > 7 I- 1 >7.7 1 2 0f>M5^tt 
+1 ft^fctf I <r H ••/ h 7 o -y 7 D C CO r 1 j JH$j, 
r 2 j fflJWtsJtf r 3 j IUaB/i(t|5ffl* : it/v/-ii^(c^ 
!>< (Mot . CiU>> 7 M >7>>cotSS<7)tt5.-i]fi-f- 
ti. 06^f|-^SR 1 -OUTl-SR 3 - O U T 2 (C 
jnt «t '< (C . Atj ff-f-D X -r K v h 7 o -y 9 D C<7.)— H 

[002 1 ];XIC. 160a. b. c. tiNAND 

HIRTft 0 . 7 h V >x 9<7)&&<r>lii-titE^t . K 

••/ h 7 o ■» 7 DC £7) r 4 j jgflfljiii^iutjft-t ( 

tf. ff^SR 1-OUTl tm^SR 1 -OUT2 ) t 

ON A N D*3t$-tf '3 , 2 7t: . 16 2a. b . c . 

\U > '<-9X'h l ). NANDE1R1 6 0 a. b. c. 

Ofi^SrSK L , ft-f-S L 1 - D a t a 1 . S 

L 2 - D a t a 2 . S L 3 - D a t a 3 . Ziliijt 

1 0 0 2 2] H6 (Z/nl-i :) (c. ff-^S L 1 

- D a t a 1 . S L 2 - D a t a 2 . S L 3-D a t a 

3. (i. #tti+)ff-Sf SR 1 -OUT 1 . SR2-0 

UT1. SR3-OUT1. t, &«lZttlX 



<r H y |- 7 o •■/ 7 D C (7; r 4 j |g^i|gc7)./ oi xtgr^T 
I . H •/ h 7 n -y 7 D CO r i j ISJMg^'olI^jlffi^'t 
fclWfcfc*. -cLT. wil»30ff^'i:-/|. Kfl-^.h 

L.T- | t-> y'H fc—il Y-9.A 7fl06a, b . c . 

izm&Zil&ZblZj; 0 . iBf-^Da t a 1-6// 

TH ^-/l F X -f ••/ ^- 1 0 6 a . b . c . (c# 

-'1 K$il 2>Ch(l& 6 t 

[ 0 0 2 3] mz . 7 -f 5 >• 7'0S§ 7'n y 7 2 0 « 
aril 7 5r#B3 1 tmt h , MlZh nt2 1 lt?mWX' 
h*). F-v l^n v7DC^)|tl^JHaS5:r^-rS7o 
-/?BfOSC I SrtB^-rS. 2 2ti7!?^> 9X'h>) . 

*¥®mmH sync ^>jv± o izmm ixv-t ■■> i- s 

ii. U -b y h %i\tdk\t9 n ••/ 7 ft^-O S C I w <;i 7> 
Sr7)-7>h-rs, »^>722(C(±, ij-t >y b*iltz 

mm^> bm<r)W&m&?jjtzimmx3imN i 

T//fg(t^iiTv >4 , 2 4 (io-7 'J -Jzya-9X'& 
0. Wl«4Wia— <ftcJ;^T^^$ii. 
ZixJEtZ. 2 3\i^a-9X'h y ) . ^^>72250tti 
,-ij(i*7-'3- K L T . ±i£ L /- H v h 7 a ■» 7 D C . 7, 
^(I-tD Xfc n ••/ 7~ft#C LX 1 -CLX40 
fill. %M<r>9A Z>9m^-*:&l)tZ>,, 
[0024] 

[ .^Bfl^^?ft ixoti-zmm] tzhx\ m 5 izm 1 

tzmiZte^XimimmD a t a& r 6 j fflCSBL 
^tZiJt)<b-f , tyr/t,t-/l- K7.W -y + 1 0 6 a. 

b . c . fcr*3r(t4*>-r/i 7f.-/L kb§PbK± h ■/ i- 7 

n ••/ 7 D c c 7 ) r 4 j -c *j 0 . ■•/ ^- > 9m 

~F 1 0 6 IZ ii v >T x- 9 fm^TCTi-^ > 7° 0 > 9'tfX' 
§ t' . Tj-4-mEO i i a*(- fft^ $ ilT L 4 '/ r^y> 

#NAND@»1 60a. b. c . IzMlX . > 7 

b I is'X 9 <nh h &?l ft-f" b . H ••/ h 9 o v 7 D C 0) 

r 3 j mnUtztt r 2 j jgaflil® LfcitiflH^i: Srffi*& 
•fiKi'. -9->r/l*-il HBWUiK-y b9tt-,9DCff) 

r 5 j ©i^ti r 6 j fgtc^l. ) Z<?)£ o izmf&t 
hb. 9 A $>' ^llslSiOMft*^ <^4*^ "C'l> h , 

[0025 ] Z <m.& £ fcTFIHH L T fe < , H 6 (2io t > 
T(±. ft# SLl-Datal. S L 2 - D a t a 2 . 

S L 3 - D a t a 3 . <0±± ') 4 tzltiLTtf 0 ^ -f 

5 y 913.9 n •/ 7 fl^C L X 1 ~C L X4 O Vr± ') i ^ 
fiiT// 0 ^ 4 5 > 7" h —St Lt^4*». Hl^(i# y- 
M3S5/) ; ii5lB#P B 1r*i--§.^. Cil^07>f 5>7"(± 

[0 026] Pljitf. 05tf)0ft$:TFT (SBfih7> 
>77 ) oTt8 fiE-f S fc.. ft-f-S L 1 - D a t a 

1 . S L 2 - D a t a 2 , S L 3 - D a t a 3 . 0.) 

MM®ffflte . I" 5 0 - 2 0 0 j n s e c W&X'h h , Z 

^mmwAi^mwm.mru^9.\ l zisiihmm.\ i zX'>x 



Wl¥ 1 1-1 1 9 7 4 6 



T . -fr > ?il *- 'I- H K ••/ b 9 a ■•> 7 D C <7> 
r 5 j ft&fcirili r 6 j (ttfcmktl k . lt*S L 1 
- D a t a 1 . S L 2 - D a t a 2 . S L 3 - D a t a 

3 . 7)9 A 5 > ^coiftMt iot. SUL =5rt >Bff : 

[0027] Mjttf . mA7)X 'j^mmzhv^i, * 

mi*t > 7% *- 'l F X 4 v f- 1 0 6 a (C iot-t-'L 
F$ii3>'<.§l[&T— 9if^ yy'ilft— n bx-i -/-M 
0 6 g C J: -> X - / I K 3 ii I. J: 3 3r k ,1 <b il 

4 , C 7)1 j WR&imSL'th k . ifo&/<-M 7"o . y 
7 1 0 fcU* »ii |.ffiff;(z(i a-x I- //3S±-f 4 , fM o 

<i. £*fcJECT*-*IWMWaHKl 0 4 7)9 A i>y 
f@S£ff7#l# f £>o£.> t%hh. Hffirjl£//'<>n 
-9 '.i-x> a-924 £1HtlX1km%X4 > hrtl 
$ 3r(tMf £ 6 -f . ABIT* o jt , 

[ 0 0 2 8] 11.1.7) J: ', 12 . $&t&ifig,T -f XT L- 4 7) 

L J; ') k 1 4 k 9 A 5 > 7l®SOHg//;r< & 0 . SIS 
<^»K*Tff J: 5 k"f 4 >-t> T/l *-/|, K$|3l&ffl< 
•t£*'4*rf#t:i> h 77,FJt jMSTL. a&AK«<#fl: 

[0029] -ItfUBUlULki* L fcWtfcJBATSrSiifc 

ftx- * hwum . j-d «t ks* & 

[ 0 0 3 0 ] 

wm. i iett^)^(£(ci) otii. 7-'- ? sii 
*#bhw>t-* mwtt . liu-. f-^ ft-tig t x^-r 
h^&mwc . i»!ET-^ii#asfcirie^iEit<M»^ 

SJ»fc4teL"C7 l> y 7x#(cIS(t£>ii. tttfrTijfelE 

i;[5)M8 l -cmier-? \tm mt^T-9 wtmzmk? 
h?-9mmmnk . mii7-9&mm®$m^%< 
t h—w>7)m&?mmt&9 i-®$%t . frier $ -0 

X mii 9 a ■■> 7 fi^.> 9 4 5 > y r PS & ? 5 > 7 - 

[oo3i]^,c. ii^ig 2 lea^fflist* -> -c « . 
ftf*n i im?mm®mzti^x . miT-timm® 

[0032] $4,^, mm. 3 ISIfe^miSf-ct, otli, 

2 letMf !>[2]s§(c:fc t >t . Mie-f- ^ mm® 

HKi . Ai] (If r Ull^gjif h>7bu >-x 9t. Z ff> 



U. huIS> 7 l> U > x 9 1 1 1 BMJ-OBBi: C 
7)ftl)[m7)9-< ?\Z&3^XHm%i\hA4 

[ o o 3 3 ] ttz. mtim4iffi7)ffimzh o-ru. x 

- ^ t 4 ^Sfi^n t . inner - ^ 
k fjie^sfi-ti^^^^^E- l t -7 b <j 9 xmzmf 
hix . nmti^tmmzmM7)^m^mmi% 
h t nm-t i T- 9 nm%7)?- 9 immm $ iii. s 
mt zmm&miimmzmmt&mmmzx'fo'yx . 

sr-^n^acft^-rft^-^affiiiigiii: . Mter 
t . of ifE l tzmmmmizm^ *xmi9 o ■» 7 ft 
zztzftrntti, 

[0034] $ h (; . If jRiI 5 f Btt^flt fi£ (c i>ot(i. 

ii5i<ii4iea^iiii<)0s§(c^iM: . Bijier-^ft^t 
AfiSL . mi7-9immmm?^fm*mmmt 

h i> 7 I- U >X 7 > . .1 7) > 7 bV >X 9 7)%.&7)DAij 

\Wj7)9A *>9"iz£ i)fflW2ii&A4 •'*>9m=Ft 
JtL. l»IBiffii^iajffl.€0»{±. mM>7 bU>'x9 
izAljm^WMZiiXfrb. latex -f v*>9'm=F<r) 

Kinmz m ier- ^ % c eptn $ ii^ r >j i/m&tf 
mix&&x'7)mm*mimimfflb ixmfet*zt $■ 

[0035] $^C. H^i«6ie^)tgB5td,oT(i. 
fi*ii5!e^«ls]!Hcfcl »T . filler- ;7|SiEWIl] 

ssfc j: L^fiier is®mm-mu±.iz&ftt $ ii 

[0036] IS*ifi7ie»7.)ffiB5c(zA otli. IS 

1 l 6oiBriL3&»tiettoiz»0K ^ir-rs r t 

[ 0 0 3 7 ] ifc. »«q|8Etttf5fl|l«CA-3T«. 11 
[ 0 0 3 S ] 

1. mi mmm 

mz . *%w>& 1 mmmoms*' izn>xim 

*-\ r-^[PJj|E$))[a]8gi 0 4 ^miSill 5 IZ^k L ^ 
kHttT*4*«. iSvo> byAbitZ'ft&tztblz, V 

> 7VL h'^^f -/flOba, b . c . Clt3lt 

4-f > 7'/l ^-/t Hi$BRi h* ••/ b9a ••/ 7 D CO r 6 j 

»ti»e$<iT^4 (mmmeiztertzmsLi - 

Data HCft/LT. ft^SR 1 -OUT 1 kff-fSR 
3 — OUT 1 k OlfeUm Sr k o ^ i O^'ffl l > ^ii I, ) . 
rnn^QH/- <-(5v ^(oissrn ... >» o r> w i 



( 6 ) 



IS llfff 1 1 - 1 1 9 7 4 6 



[0040] mctiv*x 2 6 at *? y?x% ') . xO) s 

TARTA#iSKfc»t4fI## 'H' K/UC±±S 
t . 7 o ••/ 7 \mo s c I ayfj o > |> ^m^th b b I 
(C. STOP7J]iUCtJftill#j6« " H ' U*OKc£± 
4t. *'*>bS:87S*4 f , ifc, 2 5(iF>7.7# 
0B&^&?t> 9 . SUPiaifl-t v S y N c (zlsjfifl L t 
#*7> 7 2 6<9# *j > FS-SUr 5 ••/ & , 
[004 1] 27 lijRA/ 7'n y 7 l QffMTWlS. 

ttz^-rmmmni o^^mi-tn-JMxm^ 

$il . "T 7 tUBMBin 1 0 3 £«Jg L"C-Cw 
OjfSB*H*ttai-f Sfe^^S-EIKT'AO . x-7 
HSnialB 1 0 4 iiXWs Til F'7-f /f 10 

6a. b . c . ^ r i j i)oM&t FUKCffi 

f&$ii-a>|,, t&fc^. rs-HIK27(i, 7D/7 
IM > > <-7 1 2 1 a #<C*fET 6 7 o ■■> 7 F >f > /<- 
9 2 7 1 b . > '<-7 1 2 1 b^CttJE-fft'f >■'<- 
9 27 2b. N A N 1 6 0 al^ZTMyfS NAN 
D 0?5 2 7 31:. 4 > \- 7 16 2a tCfrflbT l» < >v « 
-7 2 7 4 i . 7*/l Fx -1 i o 6 a?K 

.*fje-r^-t>-r/t fx^ 7 f2 7 5 t^tiis* 

ilTv >■?>,. 

[ 0 0 4 2 ] 2£ . -fr > 7*>l *-/l F7-4 .,f2 7 5« 
A+)«(c(iS?fSEV[)D//EnjD$ii, tB,t)S@(i>>^> ^ 
2 6^STOPA.tjJgt-tf^$ilT(r>-§), -clT. 
>7"2 60START7Jjl|i3j:tf?a -/7 FM >./<- 
?27 1 fl7Jj*fc<iA:tllI*D X#8ttfr£ it* 1 . ^ 5 
-@S§ 2 7 £ffffKTSTF T^S7<i . r- 7 iSIEM 
0551 0 3^£-tl>Is]S^-ri:|5|-£7.)-tf^X (TFT 

=5: § J: 3 C1M $ iic i '> S , h . iS# £ R — 7* 

[00 4 3] 4t. C<7J>7"$-08§2 7(±. SftLhTtf) 
n«OiISlWnSrlt£^(:i r --^IMBni§IRl 0 3^ 

[0044] mz. tmmmmmzmwtz., 

[004 5] i?. Ai^mmmH S Y N CfrYr h& 
t. #»7>72 2#'J-fc •/ F£il. U>**2 5*>l*fliF 
»T^-»- F $ ill, . Uft - 7 

a ••/ ^ (1-^0 S C I *«4±4 mztj *j > F > 7 

'J y > F § il-oo r 3 -y 2 3 (c f*^ $ ft 2. , f 3 — y 
2 3(cf^t(i. 8!3l^3Bot^)fcH«fc:. d6(c^r 

F -v F 7 D ••/ 9 DC. A * 1 f - D X . 7 o •/ 7 ff-f C L 
X l~CLX4* t 4BRSii, vlii^^'T-'-^diliESftlHlgS 
104£tttt3il4. -iKciD. ^>r/l-.+-H FT. 



[ 0 0 4 6] itz. mim^D a t a(±tSgp ff 1@SS3 2 
fcfckvC r 6 j WM&T-9D a t a 1 - 6 tSBB$ 
il. itfa • R(6HIB3 4 ar^Lt#-9-> r/L ^-/l F X 

fvfiOba, b . c . OAfiJ8(cgt|a$ii!> , 

ZiXlZ X n . Bftr - 7 D a t a 1 - 6 > 7*/L 
'l 'vf 106a. b. c B 

[004 7]-^, A*li#D X// • H * K/L (CjV± 
St. ^^>726(~fcl»T7o-/7ft-^OSC I c7)^ 
^> F//>'ffife$ill», ^<07vt)[i^DX{i:7D v7FM 
V)\-9 21 1 . 0^-^272. NAND0SS2 7 
3. fcitPf >a'-7 2 74$:^LT r 4j 0R3££il 
OOjfS$il. ^>T/L4-.-/l- F7.-f -;f2 7 5<7)ftlW 

m^> 9 2 6^STOPA^tcEPin$il-S>^, ^ 
7 2 6 tzfiiti ^-7>- M&f&MftTf* , - 
fl-t D Xh. 7" 5 -mm 2 7 c7jtH +1 ft-f 4: . * "7 > 

7 2 6<7)fj^7> ■h&keMWk&M 10 ( b ) - ( d ) (C 

[oo4S] v±mtw. &*¥f££®wmzimz 

hi ... -c I X . r i j 7 4 -;l F ( X(i 17U-i»)# 
£7)ic^S//^T L . SSiilfflg^V S Y N C tfiV >X 
9 2 5lzm%s£ilZ>b. t)^s9 26^'/> FJS^ 
( tth-hV[0>7 ■< -H F ( 7 F -A ) \,Zi-mhfi\k?) 
* 3 Fife4EWiat-*>ttS^'7> h«S.m> A J F >" X7 2 5 1 
7 •» *■ $ it 5, , ZiUZ X *) . W^^TIrI MlE^r HSYN 

c >7 > 7 2 2 (c m% $ i it f^{_. >i co ^ >7 > f ism 

ttfl^s 9 22 {CtJtt hti^V F ^ffldi: L T 7* 'J -t 
•v F$iU», 

[0049] t:ot. 7'5-0SS2 7(ix-;7(BiIIE» 
0S§ 1 0 4 > c0S!S±t|5]— 7°n-fc7.t'ffM$iit: 
t '» h *» »b . 7"'- 7 IffllEMHSS 1 0 4 7>g.gfc «fc > 7" 

il *-il F 7. ^ •:/ * 1 0 6 a . b . c , b mm— 

COM&mffl l X ir > h , fl ** > 7 2 6 KZ& \ ■ t & # *7 > 

mi:lo'v>t^'»f22 &b»t£»«i«*«r u-t ••/ 

F . t'3-7'2 3 *»^>aj73 $i'U> F ••/ F 7 o 

7 D C . A*li-f-DX. JjJ:^;n-»?MCLXl 
-C L X 4 m<T)9 A 5 > 7*13*11 . -7 > F fSmfcffl 
SfJ«+?^^ 5 > 7"t'tt573 SiiS C b (z=Sr 

[0050 ] mwTiUf. 77'7> 7 2 2tOtJ«81i* { 
r 0 j o t Rjg L tif ^iOli^-D x^ftJ^wa 1 
0(f) tc^ti 'j^ri^T'ftiiJl. t)*7>92 t><hfi 

•7 > htSA(=io i:r*'7>722 co^jfiB(i^|g.iE§iit 

{005 1 ] C^a*. ^-^IlliEWElgl 1 0 4 16 XI/ 

•*> Til v ^ 1 0 6 a . b . c . fcfc 

»tftjI3K«WBI*s||fllsil«; ZLx^mm-9 D a t 



BNSDOCID: <JP_ . 411119746A t> 



(7) 



t#$J¥l 1-1 1 9 74 6 



a 1 - 6 (i . ?o v 7 ff-f-0 S C I izfflffl I tz K h 7 
p ••/ 7 ffliftfJrCgiS $ lit < 5 7)? . JdBSCttflOtt . 
H&t— 7 D a t a 1 > 7* 'J > 7*7-4 $ 77't' 

t>/il*-/lK7^'vf-106a, b, c. Ufc 

Iti-fr > 7*/L Ktf>7 4 S > 7*(2 . H(£t-7 D a 
t a 1 -67>(5jI7 -f $ > ^(KiMEiiC .;. i 
. a K £ ft*t J; ot t- 7 ffliEf 1 0 4 h 4 t > 
li-f > 7/1 tf-zt ••/ f 106a. b . c . 0) 

wmmmt itztix t . isi-sis±^r $ -ass 
2 7«jiiiK>iatisi«t3Eft-f 4«fTAs*»^. is^fc 

tl*>9 26W7sb i&^zmM * tx 4 , 
[ 0 0 5 2 1 $r*J . 2 6 > hS&HS: 

PIWd-tH S Y N C&?(±&< alttSJIMIg-R/V S Y N C 
«C(C^> 7 2 2(ZRWL T^I.fl*{i. 7"S-0ffg 

7tStt(CDX7)7 -f S>7"arS:lSLT. itS7-f $ > 7" 
4 C t # . Bffi±(c *> <b o $ 7>£ L £ J§i0£ ft ') 

;Wa£o/>wi,t*l>4. ; 

[0053]^. mmn 2 m. 7 i-xn ••, 7 v 

■ ( PLL) t LXmULL . *¥l§]J!8ft#H S Y 

n c . mmmm^r v s y n c t 7 n ••/ 7 n^o s c 1 
[0054]^. jje0 1 iz&\, >xiiT-?mm$m 

ftl 0 3^-&»^S-EI»2 7SrR(tT— gMJ-oa 
<ift < WM7)jI5£rM?£ir4 c > WTZ 4 , w ,t 

If . > 7 M- >7 7 2g7j-^S®*PilEl-4*i^. Hf> 

r;l ••/ f - 1 0 6 e 4T7.>M©$fcl*$|5t-t 

4 ~ > (C&4 , Z . 7 a ••/ 7 Y 4 > ' \— 7 1 2 1 
a . 4 >n'-7 1 2 1 b, 7o-/7 IM >.'\— 7 1 2 2 
a . -f >7<-71 2 2bt#£lT,Iil£$:88&j-f*4 
>>\-7&, H17W >/s_727 1 

[00 5 5] C7>*§£ . V $ -c7>7 D v 7 F -f > i <-7 
<i t- ^fiMBIdlUH ^ HtRt 7 n •/ 7 C L X 1 * At) $ 
ii47n v7 >.'n-7> LTflliS-rifc iv 4 
fc. ^' J >>7 2 6i7)H-MSS(±. ?d v?CLX1U 

i)t4 > 7 h u >z?0)2&B<oiiiiiiz ±$,mmi $m 

f&{> coX'fo h i)> h . 7 o ••/ 7 C L X 1 <7)¥WlM r ^ L 
5K ^:W-JKS*i 2 M> 1 1 L T . fi *r > 7 2 2 ic r 
-t -v h$ii4C>:(c^4. 
[00 5 6] 2. M2HSg^.^ 
ftfc, m 1 SHSff»J?[tB B B '^wi. ar?l B B a 7'Ov-x 7 7C 
jlffl L /iM*H 2 $-#83 umth ■„ 

[0057] HlZfcl »T 1 1 0 0(i<Tt B B B TDi,'i 7 7T" 
-e^rtlPt g &3t«i^ y>TJL=. . y M 10 2// 
lft»tibilTv»S. 7>7*i- v M i o 2A»^ttaj$it 
£135*0:54 h K 1 1 0 4 PWtmt) $7-11 



0 6. 1 1 06. ti X tf 2 r<c7)7' < 7 n -f •/ 757 

-1 1 08tioTRGB<03(S-feC*at$il. ril-r 
ii^lmfe(ctfE.^(t^ii^3^?»^wL l l i o 

R. Ill OGtJitf 1 1 1 0B£B38t$il. #<7?a B a'N° 

[ 0 0 5 S ] fflMl^wl 1 1 1 0 R . 1110 Gt-ictt/ 

1 1 l OB^HiSUailltBBlBtts^-CKBBLWlO 

^ i nmmizxffiw itz?4 s>7 , @?srn 

•y 7 2 0 (± 3 0<7;i]t B B B ' U-il 1 1 1 0 R . 1 1 1 0 G . 

1 1 1 0 B lZj*tjI L t ISft . 3 OCO ') ^-OC7)Ma B B/ 

7)7" 5 2 7 //> ^7)jIEB§raIr <1.TE^4 > J; \, \ 

3mma,><*>iiim-Tmx'ftt>ix& m 
x\h *) . i?j^<7'y^c j: 4jiffiu#iao-riiti*)-f *>t 

* 4 « T . 9 1 5 > 7"@?S 7 n y 7 2 0 $ 4± jl IX mm 

T*4, 

[0059] (I L . 3 oc^TIbV CDtt fflff ** J^S^ 

> < 7 y> *S^-{± . & <r OiRA^ H C 7 ^ 5 > 7 @ffS 7" 
a -'7 2 7rI5itTSiJ^(C7 'f 5 > 7"l(HSt4 > J; i\ 
£T. ;<i^«A'<*/i-tJ:o"C3ai*ii^:3iai. 7'-f 
7o-f v 7 7° (J TT^l 1 1 2C3^ls]^^AM$ii4, 
7-f 7 0>f ■:/7T l JXAl 1 1 2tCfcl f >T(i. L- •/ K 
( R ) tiXlfyil-iBXtmtf r 9 0' j iftjf 7' 
•;-> (G) ^(iS3i-t4, fiioT. #fe7)Bff^ 
R5t$ii. fifl->Xi l 14$r^Lt. y7<)->miz 
fiy-W&tf { 1x'!¥Zix&,. 

[0060] 3. msmtmm. 

- 9 izmm l tzM^m 3 Sr #H3 L l^i" 4 , 

[006 1 ] mc^nrvf-v^/i, 3> ta-7 1 2 o 

0(±. Jf-^- H 1 2 0 2 £d;L£#f*a5 1 2 0 4 . 
isV^xrM 1 2 0 6>:*^fllB£$ilT^»4, ^ b b b 
t-" ^ X7T ^ 1 2 0 6 (i . m 1 ^MJf»)?l5B B B ' vTWl (C 
^ 7-7 ^ ;l 7 k A'-/ 7 h h 5rf+JP^4 C h icj; 

[ 0 0 6 2 ] 4 . 

WJ{i±i$t^^i5Sff^.(cP5.?E$ii4 i^f{i=S:< . 
[ 0 o 6 3 ] 4 . l . ±E#5IMHB*fc:*j^"t(i. 

mmmv s y n c izmrn i x * *i > 9 2 6 7^ ^ > h 

iS.-^5r U > 7 72 5(17 ••/ ^- Lfc*t. 7vftl>^^ 5 
> 7"(iSiI|5]| B fi^V S YNC4;J7kJa^7)7^ $ > 7 
*r^fflLTi,=tV>, Mitf, lOfj-felH. l ^rBlHT'7 

• y^L Ti cfct v 

[0 064] 4. 2. ±ie#^Sfeff^.tZ*JV»T{i. ^f- 
7lWIBflligKl 04*3ilX+^>'7 , /l.*-/l H7^ y^l 
0 6a. b , c . crMM&ffflZTM&tzMz f $ - 

W2 7&m^tz , i l . mt mmmm 1*1 c ^- 7 



t 8 ) 



6a. b. c. SI*tf)g©$ISI£iSTEl. Z<7)&& 

(cSo'i »t 1/ > 7. ? 2 5 ^>rtSSr-t ••/ h L X t X ^ . 
[0 0 6 5] C^SSff»S:Sf5iJ^[3SC^t, US 
fctSkvtJj. I)^s9 2t>0)ti*is hffjhSTOPCti 
-S1^)T-^*1 1 2a?)«f££j£4'Tl**a}t-CA 
* L T ^ 4 , ftt4MIJHIII4>fc:*£ $ hfc Afl (f # D X 
t±r - 7 IHEWHISS 104«>7H > 7> 9*9u ••/ 7 

ft^-c Lxcjo-ceaiSii*. nand i 

6 0 a . 4 1 6 2 a z1XlX*t>T\) > 7"':7-f 

= > 7WS L 1 - D a t a 1 7°/L fh 

-;L F7,-*f v^-l o 6 a//ON LTHfafl-tE) a t a 1 

[0 0 6 6] -Jr. ^^>^2 6i:'tiDXH«tO^^> 

i-i?fite*iiT*>9 . f-^ni n a ^anc 

HOtHSilfcDa t a 1 (Cj; 9#-?> N*jh"f4. 
>?26m^>h U 7 2 5 C 5 * § it . 

aw>7 a -n h ( xt±7 u —a ) tc*stt&affii#ia<^s 

-t ••/ h , . U >'7. 7 2 5 -C'CT) y 4 5 > 
?\t . Sll^fflfl ^ V S Y N C <7)3S±j!>> h fj *t > 7 2 6 

[ o o 6 7 ] c o) x :> %mmz X iU£ . y 5 -@Sg 2 7 
Srii»ts;fc^< , mmmwzmm&fmzMfcx* 

h, ifc. Iff. 8Ui/<*/^B*f»**5fl2I <±T£ 
(ZlF4l£i>i:')tC*iU>,. Mot. 7-'-?&10 2a 

f jr- 102a izss^raam^^fttcgi * ai l -& 

[ 0 0 6 8 ] £fc . A7J mn D X ti 7 n ••/ 7 ff^O S C 
I Jj * fi <? > M T ttJ:*J £ W 7, f\t) -I. 

mmmmxh «± $ n-c <, > 4 , l a> l . iaEBB*s^ 

[0069] ifc . fl!i^x-7f&0£i}Tj *) tB L T5I 

tmmz. -t> 7*H *— #1 FT. 4 -y-f-l 0 6 e^JHil* 
K')tfci ITJHHUg-f fcJJte. ii*JV9 2 6(ix-^l8 
1 1 2e*^as^$rKDttSLT^'7> M?it-fl><. 

> Msmti. . 7 n v 7 fi#c l x 1 o>*mm 

^L5I*. 1 2Lit(i*^'7'>^2 2t7*'J-t -v b 
1-6. j 4. 3. S<bt. WttWfilrtC^-^MIEttlil 
S3 1 0 4 tii.l<+r >TH ft-.H •/ f 106a. 

b. c. mnmwmfflZMfci . ^<oa»t«^ 

[0070] zommmemmmm . 119 



(ctiVATti. l)*7>9 2 6<r)t}*7> bffiSTOPC 
(±. r'J^-v->E]881 70t:fci>tf-;f ; l 1 2a 
{;EpjQs*iVfc7* , J ^-A-->"i:E^- , t>7°/i K^-f 
•v ^ 1 0 6 Zi i ftlXWWmitzWmt^V a t a 1 (2 

awia+c^sii^ aij(s#d xiif-^ musBSbi«]s& 

1 047)> 7M^>7.;7r7D-v 7fI^CLX(;J:-:'t 

[007 1 ] -c7)j5S. NAND 160a. >'\-^ 
1 6 2 at-ftlX*)- > 7*0 >7'7-f S >7'fl^S L 1 - 
Datal*JllJA3Jl4, DXiO^HU^. 7' 'J 

^f-T- i^-r 5>-^13#PRt:J: 90N*iifcTFT 1 
7 0a2r^rL-C7' ,| J^-v->l:EVP//r-^^l 1 2 

t a l fcttH»jt*ilB**ii"Cv»*v^-c. 7>^f 

1 0 6 a/ZONI-S h D a t a 1 (Cli7"'J*A— >mE 

[007 2] ifc. »' J 7>>2 6t'{iDX(Zj:0^^> 
hHlteSii"C*s*) . .'■?^/t^3]R')ai$ii/'-D a t a 
l(cJ;D/?^> h^ih-TI., »' 1 7>7 2 6(7j^> J 7> MS 
mt^ >X 7 2 5 \z y 4 -/I- H ( X(± 

fl^v9 22 cofufflfi > L T 7' y -t h $ii |> , . 
U >'7.7 2 5X'<r>y ■* 5 > 7'ti. SSI^WHi^v 
S Y N CO%&K># "7 > 7 2 6 *^ ^ > I- ff ittl> i 
f^diiaW±gjftftC .ji*r>9 2 6 OiSm *r 7 ••/ f-T 

[ o 0 7 3] z\<?)£ %mmz£iu$. y s -mz 2 1 

^4, ilff. ^ B 9 B v^>'L^)liSTp.^)J13a (±T 
^(1^4 L 4h » d: 5 (c § it 4 , K^t. -r- ^ Ml 1 0 2 

If)?-?® 10 2a SrjtSB^PalilJ^^dSl »T i> 

mmziitmi&K 

[ o o 7 4 ] 4 . 4 . m4vmtfuzh\ l vai^'-^iiiG 

f ftlslK 1 0 4 lo «fc > 7VI - A H 7. ■•/ ^ 1 0 6 

a. b. c. <m3i\<ZiiViXMW$E.thi)\ Z<7) 

$>X*f> 7VL ft—H F7,-f -y-f- 1 0 6 a . b . c . 

iztirt&mmffflX ") t x-^ISMBWEIK 1 0 4 (cfclt 
SjfEB#^]^//A^i'V:. MoT. f-.7HSES!)lHlSSl 

o 4 vmmmisitfm ^ iduiTtJt xh % m&t . r s - 

0SS2 7 £ 7 o ••/ 7 H -f > V N-7 2 7 1 . >v n-.^ 2 
7 2. NAND0K2 7 3. tiXt/J >■><-? 27 4£0 
MZX '>TtMt& C t i>%t hi\h * 

[ o o 7 5 ] 4 . 5 . w±<rm^\ws%mnz&v* 

X. 7 4 a > 7'[°]S&7'n -v 7 2 0 (i . ?fof B ' 7 o ••/ 
7 1 Oh l±«i]*«Lht«iK$it4 - 1 r fltf Ccira L T 
7 A S > 7"@S&7"d v 7 2 0 i^B'^'l- ^n 
••/ 7 1 O^S^SM-htcffMlT tfii- 



BNSDOCiD: <JP 411 119746A__I_> 



( 9 ) 



11-119 7 4 



[00761 4. 6. 352 tS X im 3 mMMCHi K >t 
litfFHSKWIi: tTfit a B B 7'n>x?? i i oo^«- 

izm^M^mmzm^x^ii zmmix i x^z tit 

[0077] 

. >Bff: 0 a n s * * l hvmfm *• flit- # 
[Hi] hi mw&mw a s > -^TUKm ••/ ? 2 0 

7.)?"0 y 9W1X%1,, 

[02] S 23Stt^*5fl!ft7 , n > x 99 110 0 tf> 
TEH?* 4. 

[03] s? 3 mmmw <- v +/i 3 > t* a - ? 1 2 

0 o?>;e®0T"J:>&, 

[04 ] (fefc^fiyifl^ilfc J: IS 1 £ttiftf|g<7)ffi 
B B a «^l!^ft 7'o ••/ 7 0-c-cf) I , 

[05] f»>iJt B B B »^.$Sg:B J: t/m 1 HSISJg^ 
B B B ^^ai7.)7-'- ?IIfEf!)[HlB l 0 4 nmSEK't) h , 

[06] 05 c7) 9 A \ > ^+ - 1- X'h h , 

[07] tt*c7) ? >f $ > 70B 7 n v 7 2 0 7" n -v 

[ 0 S ] HI HIBBJB^^M^ /□ -v 7 ETC* £ , 

[09] mi mmBwmnmtm?) fu ?mx-h 

h, 

[010] mi migimprtMn 9 -< % > - h 

10 I B B fl M4/D-/; 

2 0 ? 4 5 > /BB/o •/ 7 

2 1 ftft» 

2 2 ;^>7 



2 3 T-2—f 
2 5 

2 6 t}^>9 

2 7 ^5-0B 

3 0 f— ?Wf7'nv7 
3 2 fflHHfW 

34 m^-K^n 
1 0 0 mmu 

104 T-?fBttflft®B 

105 t6»?EI!)0S§ 

10 6a. b . c . *tVT)\ ft-H ••/ 

110a. b . c . @Elt-f« 

112a. b. c. r-*fflMHi 

114 TFT 

1 1 6 mik-tn 

120. 130. 140. 15 0 >7hl : jA9 

12 1a 7 IM>'<— 7 

121b -f >>\—9 

12 1c ?o-v;iM>AW 

12 2a 7a-/^lM>'<-^ 

12 2b 4>J\—9 

12 2c 9U-/9 M >>\—9 

12 3a 7n-/7K 7 

1 3 0. 14 0. 1 50 >7bU>Z9 

1 6 0a. b. c. NAND0B 

16 2a. b . c . i >>\—9 

1 70 7* !/*■■*•— >'E]B 
27 1 ?n ■/ 7 K-f >'n-7 
27 2 4->ti—f 

27 3 NANDSB 

2 74 -f > '<—:? 

2 7 5 -«f > r /L - /t F X -f •/ ^- ( 7. < ••/ f - > 7"H 
T) 



[03] 



[07] 




1200 



1206 



21 
fa 



OSCI 



RES-T INfT 



1/ 



HSYNC- 



22 



0-5"J- 



1/ 



23 



7 1 



- DC 
-DX 

-CLX1 
-CLX2 
-CUX3 
"CLX 4 

0) 



(10) 



WflPP 1 1 - 1 1 9 7 4 6 



[01 1 



[06] 



$ < i> °j O 20 



OSCI 



reslt iNrr 



1/ 



HSYNC- 



VSYNC- 



22 



25 



our 

IN 



1/ 



23 



26 



OUT 






START 


CLK 






SXOr 



-DC 
-DX 

-CLX 1 
-CLX 2 
-CLX 3 
-CLX 4 

" ? 

<n 



DX 




DC 

DX 

CLX 1 
CLX 2 
CLX 3 
CLX 4 

sr 1 - our 1 

SR2-OUT1 
SR3-OUT1 
SR4-OUT1 
SR 1 -OUT 2 
SR2-OUT2 
S;t3-OUT* 



SL 1 - Data 1 
SL 2 - Data 2 
SL3-Dala3 
SL4-Data4 



ruuinnnniuuuuui 




J L 



[122] 




8NSD0CID:<JP 411119746A l> 



(11) 



EHH 1 1 1 -1 1 9 7 4 6 



30 
DATA-} 



32. 34 10 

. few 



.20 



2a* 9 



,104 



7) 



"T 

105 



114* 116* * 



5 

HOtT 



A "l A A 



r 



T 

II0« 



10 6b 



l^cllOGd 



-r— — ~r — tt — 



A J\ ^ 



7 



A ^ J \- 



•J 1 2c 



-Dala 1 
-Data 2 



- Dala 3 



-Dala 4 



-Data 5 
-Dala 6 



103 



£22 



100 

170 

J 



H2fi_ 



170c 1700 lADc I70d l7Ge I /Of !7Dg ] ggVP | 



[05] 




(12) 
[08] 



nm? ii-ii9746 




8NSDOCI0: <JP 



41111Q7JKa I 



(13) 



m¥ 1 1-1 1 9 7 4 6 



[010] 



(a) 

(bj 
(c) 

W> 



OSCI 
DX 

(OtlOVhfS. 



mmmmmsmm 



(3) VSYNC 



(f) DX(?31E$I) 



50~200nSLiC • 



IfUUL 



UM 



.(g) DX tfiIE£} 



JPJ1-119746,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more data signal lines by which a data signal is supplied, and two or more scan signal 
lines which intersect said data signal line, Corresponding to the crossover of said data signal line and 
said scan signal line, it is prepared in the shape of a matrix. It is the driving gear which drives the 
display possessing the pixel to which the data signal of the data signal line which corresponds if a 
predetermined scan signal is supplied to a corresponding scan signal line is supplied. The data-line drive 
circuit which supplies said data signal to said data signal line synchronizing with a predetermined clock 
signal, The drive circuit characterized by providing the dummy circuit which simulates some [ at least ] 
circuits of said data-line drive circuit, and the timing equalization circuit which measures the time delay 
of said dummy circuit and adjusts the timing of said clock signal based on this measured time delay. 
[Claim 2] Said data-line drive circuit and said dummy circuit are a drive circuit according to claim 1 
characterized by being formed on the same substrate. 

[Claim 3] It is the drive circuit according to claim 2 which said data-line drive circuit has the switching 
element controlled based on the timing of the output signal of each stage of the shift register which 
carries out sequential transmission of the input signal, and this shift register, and is characterized by said 
dummy circuit consisting of switching elements controlled based on the circuit for at least one step of 
said shift register, and the timing of this output signal. 

[Claim 4] Two or more data signal lines by which a data signal is supplied, and two or more scan signal 
lines which intersect said data signal line, Corresponding to the crossover of said data signal line and 
said scan signal line, it is prepared in the shape of a matrix. It is the drive circuit which drives the 
display possessing the pixel to which the data signal of the data signal line which corresponds if a 
predetermined scan signal is supplied to a corresponding scan signal line is supplied. The data-line drive 
circuit supplied to the data signal line which corresponds said data signal synchronizing with a 
predetermined clock signal, The drive circuit characterized by providing the time delay measuring 
circuit which measures the time delay of said data-line drive circuit, and the timing equalization circuit 
which adjusts the timing of said clock signal based on this measured time delay. 
[Claim 5] The shift register with which the precharge circuit which impresses a precharge electrical 
potential difference to said data signal line is provided, and said data- line drive circuit carries out 
sequential transmission of the input signal, It has the switching element controlled by timing of the 
output signal of each stage of this shift register. Said time delay measuring circuit The drive circuit 
according to claim 4 characterized by measuring time amount after an input signal is supplied to said 
shift register, until the precharge electrical potential difference impressed to said data line at the input 
edge of said switching element appears as said time delay. 

[Claim 6] Said data-line drive circuit and said precharge circuit are a drive circuit according to claim 5 
characterized by being formed on the same substrate. 

[Claim 7] The display characterized by having a drive circuit given in any [ claim 1 thru/or ] of 6 they 
are. 

[Claim 8] Electronic equipment characterized by having a display according to claim 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for a liquid crystal display, and relates to a suitable drive 

circuit, the display controlled by this drive circuit, and electronic equipment. 

[0002] 

[Description of the Prior Art] The conventional liquid crystal display whole configuration is explained 
with reference to drawing 4 . This liquid crystal display is a liquid crystal panel used as a light valve of 
electronic equipment, for example, a liquid crystal projector, and consists of liquid crystal panel block 
10, timing circuit block 20, and data-processing block 30. Block 20 and 30 are formed on the same IC 
chip. 

[0003] The timing circuit block 20 outputs the timing signal (it mentions later for details) used in each 
part. In the interior of the data-processing block 30, 32 is a phase expansion circuit, and if one picture 
signal Data is inputted, it will develop and output this to image data Data 1-6 of N phase (the example of 
illustration N= 6). in addition, sample hold switch 106 a-f which mentions the reason for developing a 
picture signal Data to N phase later - minding - every — it is for securing sample hold time amount and 
the charging time of a liquid crystal cell 1 16 by lengthening time amount which impresses an image data 
signal to the source electrode of TFT 1 14. 

[0004] Moreover, 34 is magnification and an inverter circuit, and amplifies and outputs image data Data 
1-6 which was made to reverse a thing to be reversed and was suitably reversed by after an appropriate 
time among image data Data(s) 1-6. In addition, a reversal period is set as a 1 horizontal- scanning period 
or a dot clock period according to whether the impression methods of the data signal to the whole panel 
are the polarity reversals of a scanning-line unit, the polarity reversals of a data signal line unit, and the 
polarity reversals of a pixel unit. 

[0005] In the liquid crystal panel block 10, the picture element part 100 which has two or more scan 
signal-line 1 10a arranged in parallel along with the line writing direction of drawing 4 , b and c, two 
or more data signal line 1 12a arranged in parallel along the direction which intersects perpendicularly 
with these, b and c and .. is formed. 

[0006] Corresponding to each intersection of the scan signal line 110, data signal line 1 12a, b and c, 
and the pixel is formed in the shape of a matrix on drawing. Each pixel consists of the pixel 
electrode (not shown) connected to the drain electrode of TFT 1 14 and TFT1 14 by which a gate 
electrode is connected to scan signal-line 1 10a, b and c, and and a source electrode is connected to 
data signal line 1 12a, b and c, and .., and the retention volume (not shown) connected to a pixel 
electrode. And a liquid crystal cell 1 16 is constituted by a pixel electrode, the common electrode 
corresponding to this, and the liquid crystal layer pinched between two electrodes. 
[0007] In addition, a liquid crystal panel makes the data signal line mentioned above, a scan signal line, 
TFT, a pixel electrode and the glass substrate (component substrate) with which retention volume is 
formed, and the glass substrate (opposite substrate) with which a common electrode is formed counter 
with a gap, makes the gap pinch liquid crystal, and is constituted by enclosing. 
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[0008] 106a, b and c, and .... are sample hold switches which consist of TFT formed on the component 
substrate, and if it is prepared corresponding to each data signal line 112 and a predetermined hold 
signal is supplied, they will output the voltage level of image data Data 1-6 at the time to the 
corresponding data signal line 112. 

[0009] 104 is a data side drive circuit which carries out drive control of sample hold switch 106a, b and 
c, and is formed on a component substrate, and supplies the above-mentioned hold signal to each 
sample hold switch 106a, b and c, and .. synchronizing with image data Data 1-6 (it mentions later for 
details). 103 shows a data-line drive circuit. 105 is a scan side drive circuit and carries out sequential 
supply of the scan signal to each scan signal-line 1 10a, b and c, and .... 

[0010] Here, TFT1 14 by which the gate electrode is connected to scan signal-line 1 10a to which the 
scan signal was supplied, b and c, and .... is turned on. and data signal line 112a, b and c, and .... supply 
of image data charges retention volume through TFT1 14 by which the source electrode is connected to 
this data signal line. That is, the liquid crystal cell 1 16 corresponding to the intersection of the vertical 
scanning by the scan side drive circuit 105 and the horizontal scanning by the data side drive circuit 104 
will be charged. Moreover, 170 will be a precharge circuit, and by the time selection of the scanning line 
in front of one is completed, the new scanning line is chosen and a data signal is supplied to a pixel just 
before image data is supplied to each data signal line 1 12a, b and c, and .... namely, it will impress a 
precharge electrical potential difference to each data signal line through TFT 170a, b and c, and .. 
[001 1] precharge timing signal PR which the precharge circuit 170 is formed on a component substrate, 
and are supplied from the timing circuit block 20 - winning popularity — TFT 170 — a, b, and c... 
minding — each data signal line 1 12 — the precharge electrical potential difference VP supplied to a, b, 
and c. from the outside of a panel is impressed. The example of the precharge circuit of drawing 4 is a 
thing when a scanning-line unit carries out the polarity-reversals drive of the panel, it is set as the polar 
electrical potential difference as the polarity of the data signal impressed to a data signal line 
immediately after with the same electrical potential difference VP, and the polarity is reversed for every 
scanning line. 

[0012] Next, the detail of the data side drive circuit 104 is explained with reference to drawing 5 . In 
drawing, 120,130,140,150 is a shift register and the common input signal DX shown in drawing 6 is 
supplied to these shift registers. Here, an input signal DX is a signal set to TT level over "8" periods of a 
dot clock DC as it is shown in drawing 6 . Moreover, clock signals CLX1-CLX4 have a dot clock twice 
[ "8" ] the period of DC respectively, and, as for clock signals CLX2-CLX4, only in "1" period of a dot 
clock DC, "2" periods, and "3" periods, the phase is progressing respectively to the clock signal CLX1. 
[0013] In return and a shift register 120, 121a is a clocked inverter and an input signal DX and a clock 
signal CLX1 are respectively supplied to the signal input edge and a control-input edge at drawing 5 . 
Therefore, the half period an input signal DX and whose clock signal CLX1 of both the output signals of 
clocked inverter 121a are 'H' level will be set to 'L' level, and the half period whose clock signal CLX1 
is f L ! level will be in a hi-z state. 

[0014] Next, 121b is an inverter and reverses the output signal of clocked inverter 121a. Therefore, the 
output signal of inverter 121b is set to 'H' level by the half period both the input signal DX and whose 
clock signal CLX1 are 'H' level. Next, it is a clocked inverter, the output signal of inverter 121b is 
supplied to the signal input edge, and 121c is a clock signal in a control-input edge. - CLX1 (reversal 
signal of CLX1) is supplied. 

[0015] Therefore, in the half period both the clock signal CLX1 and whose input signal DX are 'H' level, 
the output of clocked inverter 121c will be in a hi-z state. If a clock signal CLX1 is set to f L' level here, 
the output signal of inverter 121b at the time will be reversed by clocked inverter 121c, and the output 
signal of 'U level will be supplied to inverter 121b. Thereby, also in the half period whose clock signal 
CLX1 is 'L' level, the signal of TT level is outputted from inverter 121b. 

[0016] Next, since an input signal DX is set to 'L f level when a clock signal CLX1 is again set to 'H' 
level, the output signal of clocked inverter 121a is set to 'H f level, and the output signal of inverter 121b 
is set to 'L* level. Therefore, the output signal (SR1-OUT1 shows drawin g 6 ) of inverter 121b becomes 
equal to an input signal DX. 
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[0017] Next, 122a is a clocked inverter and is signal SRI -OUT 1 and a clock signal in the signal input 
edge and a control-input edge. - CLX1 is supplied respectively. Thereby, in the half period whose signal 
SRI -OUT 1 is 'H' level and whose clock signal CLX1 is 'L f level, the output signal of clocked inverter 
122a is set to f H* level, and other periods become high impedance. If it puts in another way, from 
clocked inverter 122a, the signal with which only the half period delayed the output signal of clocked 
inverter 121a will be outputted. 

[0018] Next, an inverter and 122c of 122b are clocked inverters, and a clocked inverter and 123a are 
respectively connected like inverter 121b and clocked inverter 121c. However, the clock signal CLX1 
which is not reversed is supplied to clocked inverter 121c and clocked inverter 123a. Thereby, the output 
signal (it expresses with SR1-OUT2 in drawing 6 ) of inverter 122b turns into a signal with which only 
the half period of a clock signal CLX1 was delayed to signal SR1-OUT1. 

[0019] Thus, clocked inverter 121a, inverter 121b, and clocked inverter 121c form the 1st step of a shift 
register 120, and clocked inverter 122a, inverter 122b, and clocked inverter 122c form the 2nd step. And 
from each stage of a shift register 120, the signal with which the clock signal CLX1 carried out half 
period [ every ] sequential delay of the input signal DX will be outputted. 

[0020] Moreover, a shift register 130,140,150 is constituted like a shift register 120, and is driven with 
the clock signals CLX2-CLX4 with which the phase progressed respectively to the clock signal CLX1 
only in "1" period of a dot clock DC, "2" periods, and "3" periods. Consequently, the output signal of 
each stage of a shift register 130,140,150 becomes that to which the phase progressed only in "1" period 
of a dot clock DC, "2" periods, and "3" periods respectively to the output signal of each stage of a shift 
register 120. Therefore, the marked output signal of these shift registers becomes equal to the signal with 
which the dot clock DC delayed the input signal DX a round term every, as shown in signal SRI -OUT 1- 
SR3-OUT2 of drawing 6 . 

[0021] Next, 160a, b and c, and .... are NAND circuits, and perform the NAND operation of the output 
signal of each stage of each shift register, and the output signal (for example, signal SR1-OUT1 and 
signal SR1-OUT2) which was overdue "4" periphery terms of a dot clock DC. Moreover, 162a, b and c, 
and .... are inverters, reverse the signal of NAND-circuitl60a, b and c, and .., and output signal SL1- 
Datal, SL2-Data2, SL3-Data3, and .. respectively. 

[0022] As shown in drawing 6 , consequently, signal SLl-Datal, SL2-Data2, SL3-Data3, and .... each - 
with output signal SR1-OUT1, SR2-OUT1, SR3-OUT1, and .... It becomes equal to an AND with the 
output signal which was overdue "4" periphery terms to each, and it has the pulse width of "4" period 
width of face of a dot clock DC respectively, and becomes the signal which carried out "1" period 
[ every ] sequential delay of a dot clock DC. And image data Data 1-6 will be held by sample hold 
switch 106a, b and c, and .. by supplying these signals to sample hold switch 106a, b and c, and .... as a 
hold signal. 

[0023] Next, the configuration of the timing circuit block 20 is explained with reference to drawing 7 . 
In drawing, 21 is an oscillator circuit and outputs clock signal OSCI which has a dot clock several times 
the frequency of DC. It is a counter, 22 is reset synchronizing with the standup of Horizontal 
Synchronizing signal HSYNC, and after being reset, it counts the pulse number of clock signal OSCI. 
The initial value input edge INIT which inputs the initial value of the counted value at the time of being 
reset into a counter 22 is formed. 24 is a rotary encoder, is operated by a manufacturer or the user and 
sets up this initial value. 23 is a decoder and outputs various kinds of timing signals besides the dot 
clock DC which decoded and mentioned the output value of a counter 22 above, an input signal DX, and 
clock signals CLX1-CLX4. 
[0024] 

[Problem(s) to be Solved by the Invention] By the way, in spite of having developed the picture signal 
Data to "6" phases in the circuit shown in drawing 5 , since the sample hold time amount in sample hold 
switch 106a, b and c, and .... has stopped "4" twice of a dot clock DC, cannot perform sufficient 
sampling of a data signal in a switching element 106, but it will be supplied to a pixel while it has been 
an inadequate electrical potential difference, sufficient contrast ratio is not obtained, this only extends 
sample hold time amount - being easy (for example, sample hold time amount "6" doubling [ "5" twice 
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of a dot clock DC, or ], if the output signal which carried out each NAND-circuit 160"3 tf of output 
signal [ which has a shift register to a, b, c, and .... ], and dot clock DC period, or "2" period delay is 
supplied) — it is because the frequency of timing adjustment will become high if constituted in this way. 
[0025] This reason is explained below. In drawing 6 , although a standup or fall timing is in agreement 
with the standup of clock signals CLX1-CLX4, or fall timing, since [ of signal SLl-Datal, SL2-Data2, 
SL3-Data3, and .... ] each gate circuit has a time delay in practice, such timing is not in agreement. 
[0026] For example, when TFT (thin film transistor) constitutes the circuit of drawing 5 , the time delay 
of signal SLl-Datal, SL2-Data2, SL3-Data3, and .... is "50-200" nsec extent. The change and secular 
change in a semi-conductor manufacture process of this time delay according to dispersion and 
temperature by the environment are also large. Therefore, when sample hold time amount is extended to 
"5" twice of a dot clock DC, or "6" twice, there are signal SLl-Datal, SL2-Data2, SL3-Data3, and a 
possibility that the image data of .... which is not meant may be held by the error of timing. 
[0027] For example, in a configuration like drawing 4 , it is possible that the image data which should be 
held by sample hold switch 106a is originally held by sample hold switch 106g. Generating of such fault 
generates a ghost in the image displayed on the liquid crystal panel block 10. Therefore, in order to 
avoid this situation, the manufacturer and the user needed to perform timing adjustment of the data side 
drive circuit 104 if needed. That is, the rotary encoder 24 had to be operated, the optimal point had to be 
looked for, looking at a screen, and it was complicated. 

[0028] As mentioned above, in the drive circuit of the conventional liquid crystal display, if it is going 

to secure sample hold time amount for a long time, the frequency of timing adjustment will become 

high, if it is going to lower the frequency of adjustment, a short kink colander will not be obtained, but a 

contrast ratio will fall, and image quality will deteriorate sample hold time amount. 

[0029] This invention is made in view of the situation mentioned above, and it aims at offering the drive 

circuit, the display, and electronic equipment which can simplify tuning, having high image quality. 

[0030] 

[Means for Solving the Problem] If it is in a configuration according to claim 1 in order to solve the 
above-mentioned technical problem Two or more data signal lines by which a data signal is supplied, 
and the scan signal line which intersects these data signal line, Corresponding to the crossover of said 
data signal line and said scan signal line, it is prepared in the shape of a matrix. It is the driving gear 
which drives the display possessing the pixel to which the data signal of the data signal line which 
corresponds if a predetermined scan signal is supplied to a corresponding scan signal line is supplied. 
The data-line drive circuit which supplies said data signal to said data signal line synchronizing with a 
predetermined clock signal, It is characterized by providing the dummy circuit which simulates some 
[ at least ] circuits of said data-line drive circuit, and the timing equalization circuit which measures the 
time delay of said dummy circuit and adjusts the timing of said clock signal based on this measured time 
delay. 

[0031] Furthermore, if it is in a configuration according to claim 2, in a drive circuit according to claim 

1, it is characterized by forming said data-line drive circuit and said dummy circuit on the same 
substrate. 

[0032] Furthermore, if it is in a configuration according to claim 3, in a drive circuit according to claim 

2, said data-line drive circuit has the switching element controlled based on the timing of the output 
signal of each stage of the shift register which carries out sequential transmission of the input signal, and 
this shift register, and said dummy circuit is characterized by consisting of switching elements 
controlled based on the circuit for at least one step of said shift register, and the timing of this output 
signal. 

[0033] Moreover, two or more data signal lines by which a data signal is supplied if it is in a 
configuration according to claim 4, Corresponding to the crossover of the scan signal line which 
intersects these data signal line, and said data signal line and said scan signal line, it is prepared in the 
shape of a matrix. It is the drive circuit which drives the display possessing the pixel to which the data 
signal of the data signal line which corresponds if a predetermined scan signal is supplied to a 
corresponding scan signal line is supplied. The data-line drive circuit supplied to the data signal line 
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which corresponds said data signal synchronizing with a predetermined clock signal, It is characterized 
by providing the time delay measuring circuit which measures the time delay of said data-line drive 
circuit, and the timing equalization circuit which adjusts the timing of said clock signal based on this 
measured time delay. 

[0034] Furthermore, if it is in a configuration according to claim 5, it sets in a drive circuit according to 
claim 4. The shift register with which the precharge circuit which impresses a precharge electrical 
potential difference to said data signal line is provided, and said data-line drive circuit carries out 
sequential transmission of the input signal, It has the switching element controlled by timing of the 
output signal of each stage of this shift register. Said time delay measuring circuit After an input signal 
is supplied to said shift register, it is characterized by measuring time amount until the precharge 
electrical potential difference impressed to said data line at the input edge of said switching element 
appears as said time delay. 

[0035] Furthermore, if it is in a configuration according to claim 6, in a drive circuit according to claim 
5, it is characterized by forming said data-line drive circuit and said precharge circuit on the same 
substrate. 

[0036] Moreover, if it is in a configuration according to claim 7, it is characterized by having a drive 
circuit given in any [ claim 1 thru/or ] of 6 they are. 

[0037] Moreover, if it is in a configuration according to claim 8, it is characterized by having a display 

according to claim 7. 

[0038] 

[Embodiment of the Invention] 

1. Explain the liquid crystal panel of the 1st operation gestalt, next the 1st operation gestalt of this 
invention. The whole 1st operation gestalt configuration is the same as that of drawing 4 . Moreover, 
although it is the same as that of what also showed the configuration of the data side drive circuit 104 to 
drawing 5 , in order to obtain a high contrast ratio, the sample hold time amount in sample hold switch 
106a, b and c, and .... is set up "6" twice of a dot clock DC (for example, it replaces with signal SL1- 
Datal in drawing 6 , and what took the AND of signal SR1-OUT1 and signal SR3-OUT1 is used). 
[0039] Moreover, what replaces with the thing of drawing 7 and is shown in drawing 1 as timing circuit 
block 20 is used. In addition, in drawing, the same sign is given to the part corresponding to each part of 
drawing 7 , and the explanation is omitted. 

[0040] A count will be terminated, if the signal in a STOP input edge starts on f H' level while starting 
the count of clock signal OSCI, if 26 is a counter and the signal in the START input edge starts on f H' 
level in drawing. Moreover, 25 is storage means, such as a register, and latches the count result of a 
counter 26 synchronizing with Vertical Synchronizing signal VSYNC. <BR> [0041] 27 is a dummy 
circuit for being formed on the component substrate of the liquid crystal panel block 10 at the same 
process as each component of the data-line drive circuit 103, simulating the data-line drive circuit 103, 
and detecting the time delay of the circuit of a there, and is constituted like the configuration around the 
data side drive circuit 104 and sample hold switch 106" 1" stage of a, b, c, and .... That is, the dummy 
circuit 27 consists of the clocked inverter 271 corresponding to clocked inverter 121a etc., the inverter 
272 corresponding to inverter 121b etc., NAND circuit 273 corresponding to NAND-circuitl60a etc., an 
inverter 274 corresponding to inverter 162a, and a sample hold switch 275 corresponding to sample hold 
switch 106a etc. 

[0042] Moreover, supply voltage VDD is impressed to the input edge of the sample hold switch 275, 
and the outgoing end is connected to the STOP input edge of a counter 26. And an input signal DX is 
supplied to the START input edge of a counter 26, and the input edge of a clocked inverter 271. 
Components, such as TFT which constitutes the dummy circuit 27, are constituted so that it may become 
the same size (it has the same channel length and channel width in TFT) as the circuit element to which 
the data- line drive circuit 103 corresponds. That is, it is desirable to consider as the same property 
substantially by considering both as the same process and the same configuration. 
[0043] Moreover, this dummy circuit 27 is good to prepare on the component substrate near the data- 
line drive circuit 103, in order not to be based on the variation in the component property on a substrate 
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but to acquire a time delay equivalent to the data-line drive circuit 103. 
[0044] Next, actuation of this operation gestalt is explained. 

[0045] First, if Horizontal Synchronizing signal HSYNC starts, a counter 22 will be reset and the initial 
value of counted value will be set up based on the contents of the register 25. Henceforth, a decoder 23 
is supplied, the increment of the count result being carried out whenever clock signal OSCI starts. If it is 
in a decoder 23, the dot clock DC and input signal DX which are shown in drawing 6 , and clock signals 
CLX1-CLX4 are generated like the thing of the conventional technique, and these are supplied to the 
data side drive circuit 104. Thereby, sample hold switch 106a drives. 

[0046] Moreover, it is developed by image data Data 1-6 of "6" phases in the phase expansion circuit 32, 
and a picture signal Data is supplied to each sample hold switch 106a, b and c, and the input edge of .... 
through magnification and an inverter circuit 34. Thereby, image data Data 1-6 is latched to sample hold 
switch 106a, b and c, and and an image is displayed on a picture element part 100. 
[0047] On the other hand, if an input signal DX starts on 'H ! level, the count of clock signal OSCI will 
be started in a counter 26. This input signal DX is delayed "4" time reversal being carried out through a 
clocked inverter 271, an inverter 272, NAND circuit 273, and an inverter 274, and is supplied to the 
control-input edge of the sample hold switch 275. And since supply voltage VDD is impressed to the 
STOP input edge of a counter 26 after the operating time of the sample hold switch 275 passes further, 
the count actuation in a counter 26 is completed. Here, the relation between an input signal DX, the 
output signal of the dummy circuit 27, and the counted value of a counter 26 is shown in drawing 10 (b) 
- (d). 

[0048] The above actuation is repeated for every horizontal scanning period. And when the horizontal 
scanning for "1" field (or one frame) is completed and Vertical Synchronizing signal VSYNC is 
supplied to a register 25, the count result (namely, count result in the horizontal scanning period of the 
last in the front field (frame)) of a counter 26 is latched to a register 25. Thereby, when Horizontal 
Synchronizing signal HSYNC is supplied to a counter 22 after that, presetting of this count result is 
carried out as initial value of the count in a counter 22. 

[0049] By the way, since the dummy circuit 27 is formed in the same process on the same substrate as 
the data side drive circuit 104, it has the almost same time delay as each stage of the data side drive 
circuit 104 and sample hold switch 106a, b and c, and .... Since the count result in a counter 26 shows 
this time delay and presetting of the initial value in a counter 22 is carried out based on this count result, 
the timing signal of the dot clock DC outputted from a decoder 23, an input signal DX and a clock signal 
CLX1 - CLX4 grade will be outputted to the timing that only the time amount equivalent to this count 
result is early. 

[0050] If it seems that the wave of the signal DX at the time of assuming that the initial value of a 
counter 22 was "0" when putting in another way shows drawing 10 (f), the wave of the signal DX when 
the initial value of a counter 22 is set up according to the count result of a counter 26 comes to be shown 
in this drawing (g). 

[0051] Consequently, the time delay in the data side drive circuit 104 and sample hold switch 106a, b 
and c, and .... is compensated. First of all, image data Data 1-6 of timing of the sample hold in sample 
hold switch 106a, b and c, and .... corresponds with the transmission timing of image data Data 1-6 
almost correctly by compensating this, although the above-mentioned time delay had led to the sampling 
timing gap of image data Data 1 -6 since it was transmitted on the dot clock frequency which 
synchronized with clock signal OSCI. Moreover, since the time delay of the dummy circuit 27 on the 
same substrate should change similarly even if the time delay of the data side drive circuit 104 or sample 
hold switch 106a, b and c, and .... changes with temperature changes etc., it is immediately reflected in 
the count result of a counter 26. 

[0052] in addition, the reason which boils the count result of a counter 26 for every Horizontal 
Synchronizing signal HSYNC and every Vertical Synchronizing signal VSYNC, and is reflecting it in a 
counter 22 is that that change the timing of DX for every horizontal scanning, and scan timing changes 
may become the cause which a flicker produces on a screen since a count result varies for every 
horizontal scanning when the time delay of the dummy circuit 27 is near the threshold where counted 
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value changes, 

[0053] In addition, it constitutes as a phase ROKKUTO loop formation (PLL), Horizontal 
Synchronizing signal HSYNC and Vertical Synchronizing signal VSYNC count clock signal OSCI, and, 
as for an oscillator circuit 21, forming is desirable. 

[0054] In addition, although the dummy circuit 27 for one step of the data-line drive circuit 103 was 
formed in above-mentioned drawing 1 and the time delay for one step was measured, this invention is 
not limited to this and can measure delay for two or more steps. For example, when measuring delay for 
two steps of shift registers, the time delay to sample hold switch 106e will be measured. In this case, 
four steps of inverters which simulate these corresponding to clocked inverter 121a, inverter 121b, 
clocked inverter 122a, and inverter 122b will be transposed to the inverter 271 of drawing 1 , and will be 
formed. 

[0055] In this case, a dummy clocked inverter is good to constitute as a clocked inverter into which a 
clock CLX1 is inputted like a data side drive circuit. Moreover, since the count result of a counter 26 
measures delay by the 2nd step of output of the shift register which inputs a clock CLX1, presetting of 
the count result of having deducted the half period of a clock CLX1 will be carried out to a counter 22 as 
1/2. 

[0056] 2. Explain the example which applied the liquid crystal panel of the 2nd operation gestalt, next 
the 1st operation gestalt to the liquid crystal projector with reference to drawing 2 . 
[0057] In drawing, 1 100 is a liquid crystal projector and the lamp unit 1 102 of the source of the white 
light is formed in the interior. With two or more mirrors 1 106 and 1 106 in a light guide 1 104, the 
dichroic mirror 1 108 of two sheets, it separates into the three primary colors of RGB, and the projection 
light injected from the lamp unit 1 102 is irradiated by the liquid crystal panels 1 1 10R, 1 1 10G, and 
1 1 10B of three sheets matched with each primary color, and modulates the colored light in which each 
liquid crystal panel carries out incidence as a light valve according to a picture signal. 
[0058] The configuration of liquid crystal panels 1 1 10R, 1 1 10G, and 1 1 10B is as having explained in 
the 1st operation gestalt. The timing circuit block 20 explained with the 1st operation gestalt is good to 
prepare in common with three liquid crystal panels 1 1 10R, 1 HOG, and 1 HOB, and to measure the time 
delay from the dummy circuit 27 of one liquid crystal panel among three. Because, three liquid crystal 
panels are made from the same process, and since gaps of the time delay by manufacture variation are 
few, the timing circuit block 20 can be used in common. 

[0059] However, the operating environments of three liquid crystal panels differ (ambient temperature 
differs), and a barrack case is mutually [ the property of a liquid crystal panel ] good for each liquid 
crystal panel to establish the timing circuit block 27 and to carry out timing adjustment separately. Now, 
incidence of the light modulated with these liquid crystal panels is carried out to a dichroic prism 1112 
from three directions. In a dichroic prism 1112, M 90 degrees" of light of red (R) and blue (B) is bent, and 
the light of Green (G) goes straight on. Therefore, the image of each color is compounded and a color 
picture is projected on a screen etc. through the projection lens 1 1 14. 

[0060] 3. Explain the example which applied the liquid crystal panel of the 3rd operation gestalt, next 

the 1st operation gestalt to the personal computer with reference to drawing 3 . 

[0061] In drawing, the personal computer 1200 consists of the body section 1204 equipped with the 

keyboard 1202, and a liquid crystal display 1206. The liquid crystal display 1206 is constituted by 

adding a color filter and a back light to the liquid crystal panel of the 1st operation gestalt. 

[0062] 4. Modification this invention is not limited to the operation gestalt mentioned above, and 

various deformation is possible for it as follows. 

[0063] 4.1. In each above-mentioned operation gestalt, although the count result of a counter 26 was 
latched to the register 25 synchronizing with Vertical Synchronizing signal VSYNC, the timing to latch 
may adopt various timing other than Vertical Synchronizing signal VSYNC. For example, you may 
latch at intervals of 10-second spacing and 1 minute. 

[0064] 4.2. In each above-mentioned operation gestalt, in order [ of the data side drive circuit 104 and 
sample hold switch 106a, b and c, and .... ] to find a time delay, the dummy circuit 27 was used, 
however, for example, the inside of a fly-back-line period — the data side drive circuit 104 and sample 
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hold switch 106a, b and c, and .... the time delay of the very thing may be measured and the contents of 
the register 25 may be set based on this result. 

[0065] The modification of this operation gestalt is shown in drawing 8 . In drawing 8 , the potential of 
the first step of data-line 1 12a was extracted for the count halt STOP of a counter 26 on the way, and is 
inputted into it. The input signal DX generated during the vertical-retrace-line period is transmitted by 
the clock signal CLX in the shift register of the data side drive circuit 104. Consequently, sampling 
timing signal SLl-Datal is outputted through NAND160a and inverter 162a, sample hold switch 106a 
turns on and a picture signal Datal is outputted to data-line 1 12a. 

[0066] On the other hand, in a counter 26, count initiation is carried out by DX and a count halt is 
carried out by Datal taken out from data-line 1 12a by the panel exterior. In order to be latched to a 
register 25 and to use for compensation of the time delay in the next field (or frame), presetting of the 
count result of a counter 26 is carried out as initial value of a counter 22. In addition, the latch timing in 
a register 25 latches the result of a counter 26 after progress beyond a period until a counter 26 carries 
out a count halt from generating of Vertical Synchronizing signal VSYNC. 

[0067] According to such a configuration, a time delay can be measured during a perpendicular period, 
without forming the dummy circuit 27. Moreover, it is made for the amount of [ of the pixel field of a 
liquid crystal panel / surrounding (four directions respectively) / near ] several pixels not to usually 
contribute to a display as a dummy pixel. Therefore, data-line 102a becomes the data line of the dummy 
connected with the dummy pixel. Even if it adds an outgoing line to this data-line 102a for time delay 
measurement, a display does not influence. 

[0068] In addition, since an input signal DX is a pulse outputted by counting the output of clock signal 
OSCI, it is generated also in the vertical-retrace-line period. However, since the input signal DY of scan 
initiation is not outputted to a scan side drive circuit, a scan signal is not outputted. Therefore, during a 
vertical-scanning period, although a data-line drive circuit operates, a display is not necessarily 
rewritten. 

[0069] Moreover, the output of other data lines can be taken out and time delay measurement can also 
be carried out. That is, like the 1st operation gestalt, when taking out the output of sample hold switch 
106e and carrying out delay measurement, a counter 26 takes out an output from data-line 1 12e, and 
carries out a count halt, similarly, a count result deducts a part for the half period of a clock signal 
CLX1, and presets the value carried out 1/2 to a counter 22. "4.3. ~ further — the inside of a fly-back- 
line period - the data side drive circuit 104 and sample hold switch 106a, b and c, and .... the time delay 
of the very thing is measured and the operation gestalt which sets the contents of the register 25 based 
on this result is explained. 

[0070] The modification of this operation gestalt is shown in drawing 9 . In drawing 9 , the timing which 
appeared in the picture signal Datal in which the precharge electrical potential difference impressed to 
data-line 1 12a in the precharge circuit 170 carried out phase expansion through sample hold switch 106a 
is extracted and inputted into the count halt STOP of a counter 26. The input signal DX generated during 
the perpendicular return line period is transmitted by the clock signal CLX in the shift register of the 
data side drive circuit 104. 

[0071] Consequently, sampling timing signal SLl-Datal is outputted through NAND160a and inverter 
162a. On the other hand, the precharge electrical potential difference VP is impressed to data-line 1 12a 
through TFT 170a turned on by precharge timing signal PR before generating of DX. Therefore, since 
the picture signal is not outputted to Datal at a vertical-retrace-line period, if switch 106a turns on, a 
precharge electrical potential difference will be flowed backwards and outputted to Datal. 
[0072] Moreover, in a counter 26, count initiation is carried out by DX and a count halt is carried out by 
Datal taken out by the panel exterior. In order to be latched to a register 25 and to use for compensation 
of the time delay in the next field (or frame), presetting of the count result of a counter 26 is carried out 
as initial value of a counter 22. In addition, the latch timing in a register 25 latches the result of a counter 
26 after progress beyond a period until a counter 26 carries out a count halt from generating of Vertical 
Synchronizing signal VSYNC. 

[0073] According to such a configuration, a time delay can be measured during a vertical-retrace-line 
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period, without forming the dummy circuit 27. In addition, it is made for the amount of [ of the pixel 
field of a liquid crystal panel / surrounding (vertical and horizontal ********)/ ne ar ] several pixels not 
to usually contribute to a display as a dummy pixel. Therefore, data-line 102a becomes the data line of 
the dummy connected with the dummy pixel. A display is not influenced even if it uses for time delay 
measurement of this data-line 102a. 

[0074] 4.4. In the configuration of drawing 4 , although delay arises in both sides, the time delay in the 
data side drive circuit 104 is larger than the time delay in sample hold switch 106a, b and c, and .. of the 
data side drive circuit 104 and sample hold switch 106a, b and c, and .... in this. Therefore, if the time 
delay of the data side drive circuit 104 is acquired, it will come out enough and, in a certain case, 
constituting the dummy circuit 27 only with a clocked inverter 271, an inverter 272, NAND circuit 273, 
and an inverter 274 will also be considered. 

[0075] 4.5. In the above example and modification, in the liquid crystal panel block 10, although the 
timing circuit block 20 has explained on the assumption that it is constituted on another substrate, it may 
also form the timing circuit block 20 on the component substrate of the liquid crystal panel block 10. 
[0076] 4.6. Although the liquid crystal projector 1 100 and the personal computer 1200 were mentioned 
as an example of electronic equipment in the 2nd and 3rd operation gestalt, it cannot be overemphasized 
that a liquid crystal panel may be applied to various kinds of electronic equipment in addition to these. 
[0077] 

[Effect of the Invention] Tuning can be simplified having high image quality, since the timing of a clock 
signal is automatically adjusted based on the time delay of a data side drive circuit or a dummy circuit 
according to this invention, as explained above. 
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